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Abstract 


Healthcare costs throughout the United States are on te ise, drawing 
Increased scrutiny from government officials and Congress. The cost of pharmacy 
‘operations and pharmaceuticals is growing at arate thats alarmingly higher than 
that ofthe total cost of military healthcare itslf. Recent congressional legislation 
thas essentially given the Department of Defense the ultimatum to cut costs for 
beneficiaries wherever possible, or risk having benefits arbitrary cut by Congress, 
Inthe face ofthis possibilty, culting cass through better business practices must be 
‘explored, particularly within the area of pharmacy operations. This project explores 
‘he potential cost savings that can be realized by implementing Lean Six Sigma 
(LSS) methodology in the pharmacy operations ofthe DoD Medical Trealment 
Facilities (MTF). Tis research proves that implementing Lean Six Sigma 
‘methodology wil improve mitary pharmacy operations, often at litle cost while 


‘walizing significant savings and increased customer satisfaction 


Keywords: Healthcare costs, pharmacy operations, pharmaceuticals, Lean 
‘Six Sigma (LSS), DoD Medical Treatment Facilites (MTF) 
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Executive Summary 


Healthcare costs throughout the United States are on te rise, drawing increased 
‘scrutiny om government officials and Congress. The cost of pharmacy operations and 
‘pharmaceuticals is growing ata rata that is alarmingly higher than that ofthe fal cost 
(of military healthcare itsel. Recent congressional lagislation has essentially given the 
(DoD the utimatum to cut cose for beneficiaries wherever possible, or risk having 
benefits arbitarily cut by Congress. In the face of his possibilty, cuting costs through 
better businass practices must be explored, particularly within the area of pharmacy 
‘operations. This project explores the potential cost savings that might be realized by 
Implemonting Lean Six Sigma (LSS) methodology n the pharmacy operations of the 
oO Medical Te 





tment Facities (MTF). This research proves that implementing Lean 
‘Six Sigma methodology can improve military pharmacy operations, often a ite cst, 
hile realizing significant savings and increased customer satisfaction, 


In this research project, we visited tiree MTF pharmacies located in Defense 
Language Institute, Tavis Air Force Base (AFB) and Naval Medical Center San Diego 
(atboa). We discuss below our findings, which can potentially improve pharmacy 
‘operations for beter customer service and reduced healthcare cos forthe DoD. 


41. Good inventory management practice should be implemented throughout 
the DoD pharmacies We have observed a lack of seentfc pharmaceutical 
Inventory management. Newly-arived pharmaceutical items were stacked 
‘on top ofthe current inventory onthe shelf, increasing the amount of 
‘expired medications. No information system was available to keep track of| 
{he sholf Ife of each drug. The goverment creditcard retum amount at 
the Travis AFB pharmacy was moro than $1 millon year for expired 
‘macicalons, This translated to over $4.2 milion per year of 
‘pharmaceuticals turned in (or 16% of the annual expenditure to purchase 
‘ruge), using @ generous rato of 25 cents per dollar given fr al returns to 
‘2 pharmaceutical return company. The pharmaceutical returns showed the 
‘need for good inventory management for economic order quantity, asset 
visibility, and stock rotation, which could contribute to savings of more 
{han the $4.2 milion worth of turned-n pharmaceuticals rom one medium- 
‘Sze MTF pharmacy. I good inventory management practice is 
|mplomentod troughout the DoD pharmacies, the cost savings would be 
‘significant. 


‘Stock rotation can be done through the prime vendor. This should be part 
ofthe contract with the prime vendor—similar lo a vendor-managed 
Inventory (VM) system commonly practiced inthe commercial sector. 

‘The prime vendor wil replace the tems afer a certain period of time, tong 
before the shell-expiration date. The prime vendor, on the other hand, 
an find demand forthe replaced items with other customers by using its 
vast distribution network. Tho improvement canbe immediatly realized it 
the inventory dork stretly enforces festinfrst-out (FIFO) inventory policy 
Infact, this ean be done with practically no cost and with minimal raining 
ofthe pharmacy clerks. 


Manpower issues also deserve closer examination. Calculation of the 
‘opimal number of employees in each pharmacy isa very compicated 
problem. Each pharmacy has a diferent size, numberof cientole and 
fayout. Different pharmacies and hoxptals also have diferent 
Compositions of employees on their respective staff. We note that some 
‘pharmacies cary a larger composition of contracted employees than 
‘General Seale (GS) employees, ata signficanty higher cost. In addition, 
the GS omployees carry sil higher costs to these facies relative to thelr 
active duty counterparts. Determining the optimal number of employees 
{andthe ideal employee composition in terms of contracted employees, GS 
‘employees, and active duty personnel isa complex issue with many 
‘considerations. For example, one should aso take into account the 
‘expertise and experiance ofthese diferent employee types. In adston, 
the factors such asthe routine 2-9 year rotation of active duty personne, 
the need for additonal raining, etc, must also be taken into account 





‘Though tis a test program, Balboa's use of mal delvar of 
pharmaceuticals, outsourced tothe Consolidated Mall Outpatient 
Pharmacy (CMOP) program, appears to contribute significantly not only to 
‘greater convenience tothe customer but also to cost savings, Wile 
‘Similar programs exist elsewhere, ited results have been documented 
in torms of cost-benefit analysis. There may be considerable benefits to 
‘measuring and analyzing Balboa's perceived successes in cost savings 
‘and enfereing home delivery programs tothe DoD pharmacies as a whole. 
More comprehensive research should be done fo study tha benefits of 3 
‘mail-order system for rfl orders. 





{should be kept in mind that no process improvement can be achieved 
‘overnight. While simple redesign of pharmacy layout or adding a printer 
‘an improve productivity, more sophisticated implementation requires 
technical expertise. The Naval Postgraduate School research toam is 
wiling to help the DoD improve phatmacy operations and reduce 
healthcare cost by providing techrical consultation and traning. Finally, 
the actual implementation of continuous process improvement cannot 
‘wally be undertaken without the employee buy-in. The DoD must provide 
{is employees wih suitable traning and an incentive system so that they 


‘can voluntary participate in the continuous process improvement forts 
‘As with any organization, suppor from leadership and open 
‘communication is essential to process improvement. 


Improving healthcare operations is simply too large and too important ofa 
topic to ignore and is worthy of numerous studies. The current sty 
which addresses pharmacy operations at thee sles has simply scratched 
the surface of this ive 
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1.0 Introduction 


Rising healthcare costs area fact of fe for US cizens, both in and out ofthe 
‘uniform. Miltary personnel costs are skyrocketing, and the biggest percentage of 
this growth is coming from the military healthcare system. The legislative actions 
oncoming TRICARE for Life (TFL) and extended reservist eligiily for TRICARE 
have added to the costs and have made the current military healthcare situation 
‘even more challenging. The Congressional Budget Ofce (CBO) has recently 
forecasted grouth of 3% in healthcare costs, wih an anticipated deficit o the systom 
‘of approximately $384 billion (CBO, 2007). Hence, as good stewards of taxpayer 
dollar, tis eriically important that the miliary begin taking a serious look at 
‘sreamining healthcare operations and containing the associated costs. 


“The purpose ofthis study isto use Lean Six Sigma (LSS) methodology to 
‘study operations within the pharmacies of Medical Treatment Facities (MTF) to 
Improve operations and realize quantifiable benefits in terms of improved efficiency 
in the use of manpower, facies, and pharmaceutical cost savings. Since 2001 
(90st 9/11) and the institution of TFL, pharmacios have seen significant increases in 
the number of customers and, subsequently, have seen increased costs. Infact, the 
cost of pharmacies is the single biggest Ine item on any hospital budget. Congress 
thas mandated using cvlian business organizations as benchmarks to improve 
Cffciency inthe hopes of saving money within the military. Previous work dane in 
analyzing miltary pharmacies has studied benchmarking (Coon, 2006) and least- 
cost procurement methods (Henning, 2008); however, nether ofthese studies have 
‘evaluated possible effcioncy and financial benefits that could be reaped from 
uilzing LSS methodology in mitary pharmacies. 


‘The MBA projet (Nuce, Robinson, & Sikora, 2008) completed a a pat of| 
this research involved the utiization of LSS tals ta improve small, medium and 

large pharmacy operations of military medical hospitals from diferent branches of 
rilitary service. The facies studied were the Army Defense Language Institute 
(DL!) mecicalcinic pharmacy in Monterey, CA; the Travis Ai Force Base hospital, 


hich consists of three pharmacies in Fairfield, CA: and the Balboa Naval Medical 
CContor pharmacy in San Diago, CA. 


“This report is organized in sx sections, including tis introductory section. 
‘The second section provides an overview of Lean Six Sigma methodology and a 
short review of prior work involving the application of LSS methodology to healthcare 
‘operations. The pharmacy cost structure, including a summary of congressional 





legislation and policies that have an impact on the military healthcare, are discussed 
in section three. The fourth section presents the empirical details of our research 
fort in applying LSS mathadology for improving the operations at three military 
‘pharmacy locations—the Army Defense Language Institute (DL), Travis Ar Force 
Base, and the San Diego Naval Base. Section five dcussas the important issue of 
Inventory management. Fnaly the conclusions and recommendations of the study 


‘are presented in sation sin 


2.0 Lean Six Sigma in Healthcare 


Penchant for process improvement i inherent in human nature. Early 
Improvements probably came about through trial and error and took hundreds (tf nat 
thousands) of years to become part ofthe human skillset, However, the fast pace of 
the modern commerciavindustal economy has given rise othe structured problem 
solving methodologies for process improvement that are well understood and can be 
Jmplomontod by ll. 


“Two major approaches for structured problem solving emerged separately in 
‘the 20th century and have come to be known as “Lean” and “Six Sigmat 
‘methodologies. Lean improvements focus on improving process spaed and reducing 
waste while Six Sigma, ike is predecessor Total Quality Management (TOM), 
focuses on improving quality and reducing process variably. Ironically, Six Sigma 
‘and Lean were originally regarded as val natives. Lean enthusiasts noted that Sk 
‘Sigma paid ite attention to anything related to speed and flow while Six Sigma 
‘supporters pointed out that Lean failed to address key cancepls lke customer needs 
‘and process variation. To some extent these are vali arguments. Yet, the 
arguments were more often used by the practitioners to promote the choice of one 
versus the other approach. However, today’s need for an evan higher level of 
‘compettveness than that achieved through implementing either methodology has 
‘ow convinced practitioners that there is significant benefit tobe realized by 
blending the two and that these two approaches are infact synergistic. Therefore, in 
‘the now millennium, we are witnessing the emergence of Lean Six Sigma (Apte, & 
Kang, 2008; George, 2002; Nash, Poing, & Ward, 2006), 


Lean and Six Sigma are two different bodies of knowledge. The Six Sigma 
als with locating and eliminating root causes of process problems. The Six Sigma 
tools, such as the the five why.” are designed to find the raat cause(s) ofthe 
problems and build models of cause and effect. The process is then redesigned with 
the root cause) eliminated 


Lean i diferent. As popularized by Womack and Jones (2003), the Lean 
roadmap is one of successive refinements to improve the overall process through 
the folowing steps (Apte & Goh, 2004): 


+ Specify value inthe eyes ofthe customer, 
+ Identity the value stream and aliminate waste 

+ Mako value low atthe pull ofthe customer, 

+ Involve and empower employees, and 

+ Continuously improve in the pursuit of perfection 


‘Since Lean Six Sigma is a synergistic Blending of Lean Production and Six 
‘Sigma methodologies, wo will resent a brief everiew ofthese two methodologies. 


2.1. Lean Production 

Lean can be defined as a set of principles and tools that help us eliminate 
process activites that dont add value and create "ow in a process (Denn, 2002), 
‘A.Lean process is defined as one thal uses only the absolute minimum of resources 
to add value othe service or product. Lean manufacturing can also be viewed as a 
‘management philosophy focusing on reduction of the eight types of wastes (human 
{alert overproduction, wating ime, transportation, processing, inventory, motion 
‘and scrap) in manufacturing or service processes (Wikipedia, 2009). By eliminating 
‘waste, qualiy is improved and production ime and cost are reduced. Lean “tols* 
Include continuous process improvement, "pull production process and mistake- 
proofing. Lean, as a management philosophy, is aso focused on creating a better 
‘workplace through the Toyota principle of "respect for humanity.” 


‘Ongins of Lean Production can be traced to the Scientific Management 
principles of Frederic Taylor (1911) and tothe practical genius of Henry Ford 
(Levinson, 2002). But the principles of Lean Production were more fully embodid in 
‘ts recent incarnations: Justin-Time Systems and Toyola Production System. The 
{erm Lean Production was coined by Womack, Jones and Roos (1991) in their bost 
seller, The Machine that Changed the Weld. The book chronicles the transitions of 


automobile manufacturing from erat production to mass production to Lean 
Production. “Theory of Constraints (TOC), popularized by Goldalt and Cox (1992), 
In their novel The Goal, is also typically used in implementing Lean Production. 

‘Simply pu, TOC involves identification and use ofthe batieneck (1, the constraint) 
‘ofthe system to set the operational pace ofthe system's components and achieve a 





synchronous flow go as to maximize the throughput 
potential) ofthe system, 


the money-making 


[At the hear of Lean isthe determination of value, Val is defined as what a 
‘customers wiling to pay fr form, feature or function. The processes that do not 
‘add value are deemed waste, The Lean framework is used as a tool to focus 


resources and energies on producing the value-added features wh 





Identifying and 
climinating non-value added activities. Processes in Lean are thought of as value 
‘roams. Leadtime reduction and the synchronized, smooth flow ofthe value 
roams are the major areas of focus in Lean. Valuestream Mapping helps teams 
‘understand the flow of material an information in creating and delivering the 
product or services being offered to the customer by the organization. 


In summary, in its curent implementation, the Lean methodology: 


+ Provides tools for analyzing process flow and delay imes at each 
‘acti na process, 


‘Emphasizes Value-sream Mapping, which centers on the separation 
‘of "value-added" from "non-value-added” work with tools to eliminate 
the roo! causes of non-valued actives and their cost 


+ Uses Theory of Constraints as is integral element to identiy 
bottlenecks and achieve a synchronous flow inthe system, 


+ Racognizes and attempts to eliminate eight types of waste/non-value- 
‘added work including human talent, overproduction, waiting time, 
‘ransportaton, processing, inventory, mation and scrap and 


+ Creates workplace organization through Five S methodology 
consisting of sr, straighten, sustain, sweep, and standardize 


2.2 Six Sigma 
‘Six Sigma is a management technique thal aims to develop and deliver near- 
perfect products and services. The primary goal of Sk Sigma is to improve 
‘customer satisfaction (and, thereby. proftabiliy) by reducing and eliminating defects 
In this case, the defects may be related to any aspect of customer satisfaction such 
{2 product quality and delivery performance. Six Sigma is targeted a raducing 
variation in business processes. I can also be a great way ta permeate the culture 


‘of continuous improvement in an organization. 


‘The tom "Six Sigmat rfers toa slatistical construct that measures how fara 
‘iven process deviates from perfection. Spectcally, Six Sigma lovel of qualy refers 
toa very high level of quality (only 3.4 defects per every milion items). A Six Sigma 
process is commonly interpreted as being tthe highest level of quay: virtual all 
products and business processes are dfect-tee, It should be noted that most 
‘companies today function at only a three or four sigma level and lose 10-15% of 
their total revenue due to defects. Thus, a typical company stands to benefit 


‘Significantly from implementing Six Sigma. 


‘Six Sigma originated in 1906 wit the efforts of Bill Smith, a senior engineer 
‘and scientist at Motorola (Wikipedia, 2009). It was orginally used to improve 
manufacturing pracessas at Motorola, The methodology gained industry-wide 
‘acceptance in mid90s when Jack Welch, CEO of GE, successuly launched it 
‘within the enti company (General Electric, 2006) and began crediting the bllan- 
dollar benefits realized by GE tothe use of Six Sigma methodology. For instance, in 
1909 alone, GE reported that it saved $2 bilion using Six Sigma principles. While 
‘Six Sigma has is roots in the Total Quality Management (TQM) approach ofthe 
1980s, today iti much more than tha. It is now being used across a wide range of 
Industries including banking, insurance, telocommunications, constuction, 
healthcare and software, 


‘Six Sigma now has much broader meaning. Simply put Sb Sigma: 


+ Emphasizes the need to recognize opportunites and eliminate defects 
1a defined by customers, 


+ Recognizes that process variation hinders the abil to reliably deliver 
high-quality services, 


+ Requires data-driven decisions and incorporates a comprehensive Set 
‘of qualty tools under a powerul framework fr effective problem 
solving, and 


+ Provides a highly prescriptive cultural infrastructure that is effective in 
obiainng sustainable results. 


Inany improvement project, ulization of a well-defined improvement 
procedure is ciicaly important. The most commonly used standard improvement 
procedure in Six Sigma is DMAIC (Define, Measure, Analyze, Improve and Conta), 
DMAIC's a stuctured, disciplined, rigorous approach to process improvement 
Consisting ofthe five phases in which each phase is lnked logically tothe previous 
phase as well as to the next phase. A delalled description of hese phases can bo 
found in Stamatis (2004) and Rath & Strong (2006), 


In terms of the tools and techniques used for process improvement, here is 
cnly a marginal diference between Six Sigma and the Total Quality Management 
‘approaches. But what sets Six Sigma apart from TOM, whic fs perhaps the most 
‘mportan reason behind the success of Six Sigma, isthe establihment of 
‘organizational infrastructure for ensuring continuous process improvement. Thus, 
‘Six Sigma should be ideally viewed as a management system that integrates 
‘Strategic objective and measurement systems development and provides the 
‘guidance for project proitizaion and governance. Its a performance management 
system lo drive a more focused execution ofthe overall businass strategy. The 
‘essential promise of the Six Sigma Management Systems that thera is a leadership 
team in place whose members are wing and capable of engaging in a disciplined, 
team-based process of continuously monitoring realtime organizational 
performance matrcs and then taking action inthe form of project reviews. The team 
‘engages infrequent cialogue regarding performance related to customer and market 


quirements as wel as performance related fo critical improvement projects. As a 





sul of these efforts, an organization-wide dialogue is created that drives top-to- 
bottom focus on dally execution and a culture of continuous improvement 


2.3 Lean Six Sigma 
'As noted earlier the process improvement methods of Lean and Six Sigma 

have been practiced separately fr many years. However, in recent years, 

infact, dependent 


‘on each othr for greater success. For example its impossibe to run a process 


practitioners have come fo realize tha the two methodologies a 





lth minimum waste or ata dependable capacity if individual process slaps are 
bight variable. On the other hand, one can carefuly study the complex processes 
by looking for roat causes using elegant statistical techniques and never make 

Improvements in cyce-time or productivity that can be obtained from value-stream 


analysis. 


‘To the extent that Lean and Six Sigma approaches have their own strengths 
‘and weaknesses, the specific action plan tobe followed in effectively implementing 
Lean Six Sigma (or example, Lean followed by Six Sigma or vie versa) is 
dependent on the nature ofthe situation a hand. For example, the problems related 
to accuracy andlor completeness are usualy adcressed best by the tools of Six 
‘Sigma; consequently those tols shouldbe introduced fist, However, ifthe 


ated to timeliness or 





ceustomer needs quick results and ifthe problom is 
productivity, Lean should be implemented fst wih an understanding that deep and 
complex problems willbe solvad only by the subsequent use ofthe Six Sigma tools 


2.4 Lean Six Sigma Applications in Healthcare 
In their arco, “Lean Six Sigma in Healthcare," Koning, Verver, Heuvel, 
iggaard, and Does (2006) illustrate the use of Lean Six Sigma methodology inthe 
healthcare industry. The article supports the notion that Lean Six Sigma can be 
sed lo improve any organizational process regardless of industry. The authors 
reiterate the point that with the increasing cost in healthcare, implementing Lean Six 


‘Sigma methodologies is crically important to a healthcare organization in order to 
provide better healthcare, improve quality, and control healthcare cost increases. 
‘There are numerous departments within @ hospital that can experiance operational 
Inefficiencies, These inefficiencies can be associated wih direct medica care 
delivery processes, pharmacy operations processes, logistical processes and 
administrative processes, just fo name a few. 


Koning etal. (2006) discuss the case of a Red Cross hospital nthe 
Notherlands where the management found that Lean Six Sigma methodology 
provided solutions ta many of tha 





isting problems. The article systematically 
{akes us through the five phases of Lean Six Sigma. For example inthe Define 
‘hase, the hospital determined that there were numerous problem that needed to 
be addressed. Their list of problems included shortening length of hospitalization for 
patients with chranic obstructive pulmonary disease, reducing the level of invoice 
‘errors from temporary agencies, revising the forms of payment, allowing parents to 
stayin rooms with hospitalized chidren, reducing the requirement for intravenous 
‘ntbioties, shorting the preparation time of navenous medication, and reducing 
the number of mistakes found an invoices (Koning etal, 2006, p. 7). As the authors 
tala, inefcionces can be found in any department throughout any hospital ranging 
from administrative to patient care delvery. The Analysis phase revealed that only 
15% ofthe invoices were correct. The goal ofthe hospital was to have a 100% 
‘accuracy rogarding invoices. Further analysis found that important signatures wore 
missing in various ertical documents, breaks were not logged, recorded hours 
worked were inaccurate, and incorrect hourly wages were applied, toname afew. It 
was discovered that the root cause ofthe problem was the fact that there were 
itferances inthe invoices used by various temporary agencies. AS part ofthe 
Improvement phase, the hospital implemented a standardized worksheet, 
Centralized requests for temporary employees, reduced the numberof temporary 
‘agencies previously used, and implemented a system that checked invoices for 
‘accuracy. These changes “resulted in reduced rework and significant cost savings” 
(Koning eta, 2008, p. 9). 


In summary, the article depicts the successful application of Lean Six Sigma 
‘methodology in a healthcare setting and supports te idea that along with cost 
savings, process improvement also resus in improved emplayee morale, The 
article brings to light the qualitative effects of using Lean Six Sigma methodology, 
‘and athough morale cannot be measured, itis certainly important to any 
organization. 


2.5 Lean Six Sigma Applications in Healthcare Facilities 

In her atc “Using Six Sigma and Lean Methodologies to Improve Operating 
Room (OR) Throughput,” Fairbanks (2007) lustrates the importance ofthe fve 
‘phases of Lean Six Sigma (Define, Measure, Analyze, improve, and Contr), by 
dictng how a hospital in Vermont improved patent throughput by implementing 
Lean Six Sigma methodology for patonts undergoing elective surgery. Inthe Define 
‘phase, the “project began with the perception that surgical procedures could not be 
‘scheduled in the OR ina manner that met surgeon or patient neds" (Fairbanks, 
2007, p. 75). To help further identify the problem, the project team distibuted 
surveys to the nursing staff and grouped survey responses into major themes. 
Based on the survey responses, procedural delays were determined tobe the major 
‘2use of the problem. 


In the Measure phase, the use of computer programming was necessary in 
‘order to eblain scheduling information fom the OR. Charts and graphs were 
‘created based onthe scheduling information provided by the OR. Using this data 
‘along with statistical methods, the information was analyzed to “understand the 
‘ause-and-sffect relationship inthe process or system’ (Fairbanks, 2007, p. 77). 
‘This allowed the team to determine where improvement efots could best be 
‘applied. An important factor forthe Analysis phase is that solutions are based on 
data rather than on assumptions 


'As with any organization, suppor from leadership and open communication is 


‘essential fo process improvement. Specific o this hospital, the Improve phase 
required thal leadership and all healthcare providers continuously maintained open 


communication and commited to “doing things floret rom the way things had 
‘been done for many years (Fairbanks, 2007, p. 80). In alton, Fairbanks incicatos 
that support fom leadership was erica othe success ofthe Improvement phase, 
‘The changes in the hospital's patient flow process resulted ina dramatic on-time 
Improvement from 12 percent in December 2005, to 89 percent (Fairbanks, 2007, p. 
0). This dramatic change was attributed fo reducing the amount of time it takes to 
‘ranspot patients, administering anesthesia and cher necessary medications ina 
timely manner, surgeon's confidence that pationt will be transported on time when 
they ae finished on in 





and eliminating telephone calls and communication among 
team members when pation are admited. In ation to an improvement in 
‘surgeries being completed on time, tumaround limes also decreased form a mean of 
28.8 minutes to 17.9 minutos (Fairbanks, 2007, p. 80) 


‘The inal phase, Control, assures that improvements are sustained. In this 
hospital setting, staff members were assigned specific tasks to ensure sustainably 
‘and to ensure that there was no loss of interes by stakeholders. Although Lean Six 
‘Sigma focuses on process improvement, an important outcome inthis hospital 
project was the improvement in morale among staff members. Fairbanks states, 
“after Lean Six Sigma intatves were employed, staff mambers noted a greator 
‘sense of cohesiveness, collaboration, and pride in ther accomplishments" 
(Faicbanks, 2007, p. 81), 


2.6 Lean Six Sigma Applications in Dispensing Practices 
Inher arto, “Lean Sk Sigma Reduces Medication Eros,” Esimai (2005) 
‘ustates the use of Lean Six Sigma methodology ina healthcare setting, 
specially @ pharmacy in an anonymous hospital. Similar tothe previous aril, 
Esimai (2005) walks the adr through the five phases and provides detailed 
descriptions of what was done in each phase and the outcomes. The problem at this 
hospital dectly relates to our study. They were experiencing an increase in the 
‘ates oferor in medication administration records, A project team was assembled 
with an objective to conduct investigations and come up witha process that would 
‘greatly minimize medication errors. The project team consisted of individuals who 


‘wore in positions to “recommend and implement interventions fo eror reduction” 
(€simai, 2005, p. 51) 


‘The project team began by defining the problom and, fr the purpose of 
consistency, then determined that the most urgent problem was the unknown error 
‘ate inthe hospital medicaion-administraton record. They reviewed and vered 
the procoss maps against current practices and sequence of operations. They 
‘reviewed the erors found in the pharmacy medication order entry process (OE) and 
‘began to clearly define those errors and their origins. Subsequently, they 
lscovered that physician comments and instructions that were indicated on orginal 
faxed orders were not being inputted by the pharmacy, medication dosages were 
iferent rom the original faxed order, wrong drugs or diferent descriptions from the 
‘orginal faxed order were being processed, the frequency af the drug dasages were 
diferent rom the original faxed order, certain medications were omited without 
sasons, some medications were profiled twice wth sifferent prescription numbers, 





discontinued madications were stil being entered into the pharmacy OE, faxed 
‘macications were not recalved or could not be located by pharmacy personnel, 
‘ncoreet profile of medications were ordered, and medications were profiled and 
routed incorrectly Esimi, 2008, p. 52) 


“The project team found that some employees committed as many as 112 
‘errors ina two-month period while some commited zero errors. The team reviewed 
‘he errors wth employees and found that many ofthe erors were commited 
‘because of a “misunderstanding of certain guidelines and instructions (sim, 

2005, p. 52). The pharmacy conducted training and provided close supervision ofits 
personnel to ensure that standard procedures were boing adhered to. The project 
‘eam used slatistical methods fo estimate the trends ofthe errors and created charts 
‘and graphs that depicted postive trends. 


‘Alte the investigation, n the Analysis phase, the project team found that 
‘there were many contributors to the existing problem. For example, they found that 
‘there were problems withthe fax machine, eiffouties with understanding physician's 


hhandwrng distractions and intoruptions when entering information inthe systom, 
‘non-reconciaion among nurses and pharmacists regarding the route, frequency 
‘and times of day to adminis 





‘mecication, and oversight due fo human errors 


attributed to stress and an unpleasant working environment. 


Part of he Improvement phase invalved redesigning the pharmacy's process 
‘maps and instaling new equipment. The project team also recommended thatthe 
hospital institute a high-performance standard through intuction and supervision, 
{uly implement computerized physician order management, installa system to 
separate the fax ine from the phone lines, agree on standards of medication 
‘administration, designate one pharmacy employee to handle ll external call, and, 
Sinally, hold monthly meetings go that nurses and pharmacies could build better 
ationships. Esimal (2005) suggests that “in healthcare, the best approach 





appears to be error prevention using software that flags mistakes so employees wll 
{ako immediate corective action” (Esima, 2008, p. 55) 


‘The implementation of Lean Six Sigma a his hospital resulted in a decrease 
In both the numberof order entry errors and in total errr rate from 0.33% to 0.14% 
in five months as well as an estimated labor cost reduction of $550,000. In adtion, 
“improved employee morale and better relationship between nurses and 
pharmacists" along with patient satisfaction were also results ofthe success of 
Implemonting Lean Six Sigma (Esimai, 2008, p. 57). 


By implementing the Lean Six Sigma approach, many organizations have 
alized that its possible to streamline their operations to create value that would 
benefit management, employees and customers. Many companies’ bottom ines 
have soared with the successful implementation of Lean Six Sigma. Organizations 
‘are drawn tothe Lean Six Sigma methodology because it canbe implomented and 
produce results rather quickly without increasing cost o the organization 


‘The previous articles all present Lean Six Sigma in a positive light without 
providing any counter-argumenis and without itustating anything that could 
potently go wrang. Not surprisingly, not everyone shares the bel that Lean Six 


‘Sigma isa cure-all for cost savings and process improvement. In his article “A 
\Values-Based Critique of Lean and Sx Sigma as a Management Ideology.” 
Paparone (2008) suggests that “organizational cultures that are arated to the 
“Taylors (scientific management) quaos of S-type systems may be blinded to 
‘ther important interpretations of effectiveness and eneria for decision making” 
(2008, p. 35). Paparone does nat sugges that Lean Six Sigma does not work 
rather, he suggests that total reliance on Lean Six Sigma for process improvement 
wil cause an organization to miss opportunities to loam new ways of improving their 
processes. 


3.0 The Pharmacy Cost Structure 


|As a background tothe discussion of the cost structure of pharmacy 
‘operations, we frst presenta summary of congressional legislation and policies that 
have impacted military healthcare. This will be flowed by a discussion ofthe cost 
‘structure of military healthare and, specifica, the cost structure of MTF 


pharmacies in such areas as manpower, fais, and pharmaceuticals. 


3.1. Congressional Legislation 
‘The discussion on the congressional legislation and policy is broken down 
Into four subsections that address TRICARE for life, cost-sharing iniatves, reserve 


Dbonefts and new legislation fo pharmaceuticals. 


32.1 TRICARE for Life 

TTRICARE for life (TFL) isa relatively new healthcare benef that extends 
‘mecical and prescription drug coverage to beneficiaries who would have ordinary 
sought coverage under Medicare and Medicaid. Although not contractually 
_lipuated in the enlistment contrac of service members, the tradonally held belief 
thas boon that medical and prescription coverage would be a benefit o service 
‘members and thei dependants unt death, In 2001, Congress enacted legislation 
that enveloped members and dependents under TRICARE ensuring continual 
‘coverage until death. TFL beneficiaries are able to seek macicalatlenton at any 
MTF on a space avaiable basis, but can utiize any MTF pharmacy without 
restriction, 


322 Cost-sharing Initiatives 
“The current logisiatad co-pay by beneficiaries for prescription drugs is $3 for 
‘generic medication and $9 for brand-name medication. The DoD planned to raise 
co-payments of beneficiaries for pharmaceutical benefits from $3 for generic and $9, 
for brand-name drugs o $5 and $15, respectively (CBO, 2008). However, the 
National Defense Authorization Act of 2008 defeated that plan in favor of frezing 


‘co-payments a heir current evel. This freaze will main in effect through 2009 and 
wil cover al Bneficiaries ofthe DoD pharmaceutical benefits. The CBO estimated 
‘hat this freeze in planned co-payment amounts would increase direct spending 
‘under that program by $09 milion aver the remainder of 2008 (CBO, 2007). Without 
adjustments to beneficiary co-payments, the TRICARE pharmacy benef wil 
Continue to accumulate costs forthe program (CBO, 2007). The pharmacy benefit 
to beneficiaries has significantly grown to cover baby-boomers and their 
dependents, a significantly expanded “active duty" reserve force, and growing 
active-duty force fighting the War on Terrorism. Without a raise in co-payments, @ 
{$99 milion shortfall in the cost of support to pharmacy operations will continue to 
‘grow over the coming years 


324 Reserve Benefits 
‘The US Miltary Reserves and the states’ National Guards receive matical 
<dontal, and pharmacy benefits during their service on active duy. Since September 
11, 2001, there have boen numerous reserve and guard units that have been called 
to active duty for service inthe continental US, Afghanistan, and rag. Most units 
being activated are serving periods of atleast 18 months. The service consists of 
‘sx months of training prior to deployment and then a one-year deployment. After 
‘numerous incidents of deployment delays, due to medical issues wih reserve and 
‘quard service members, deployment orders authorized members to start receiving 
benefits upto 90 days prior to their report date. This new procedure attempted to 
‘ensure that all porting members were madicaly ft for duty. However, forthe DoD 
healthcare stam, ths also meant a surge inthe numberof beneficiaries that 
Started receiving bene, lasting up to 22 months. With the current Global War on 
“Terrorism, a healthcare system that is pradominately sourced to provide care for 


active duty personnel, dependents and retires is being stretched beyond its means. 


3.2.5 New Legislation for Pharmaceuticals 
Under the current pricing for pharmaceutical procurement, pharmaceutical 
‘companies provide significant cost savings tothe military under the Federal Supply 


‘Schedule (FSS). The mitary is able to provide medications through MTFs and the 
TTRICARE Mall Ordr Program (TMOP) atthe same reduced rales under the FSS: 
however, previously these reduced rates did not encompass medications procured 
by beneficiaries at retal pharmacies. Under the National Defense Authorization Act 
(012008, section 703 now requires drug manufacturers to provide FSS pricing on 
purchases covered by TRICARE at alta pharmacies. Again, this highlights the 
previous discussion onthe identical pricing forall drugs destined forthe DoD's 
patient consumption, The CBO estimates that implementing this section would 

ct spending by $2.6 bilion over the 2008-2013 periads (CBO, 2008). The 
‘new legislation has done a lot to address costs incurred by the Department of 





reduce di 





DDofense fram the use of retail pharmacies by beneficiaries but falls to address 
‘escalating costs within mitary pharmacies andthe growing poo! of beneficiaries of 
the pharmacy benef. 


3.2. The Pharmacy Costs 

[Al present, the US military is fully engaged with commitments tothe Global 
\War on Terrorim and other Stability and Support missions across the lobe. As a 
result ofthese worldwide commitments, funding within the DoD has become a 
citical issue and more so with he joint-service medical departments. The medical 
departments have to fund deployed troops as well as provide needed support fr 
veterans and service members aike not only in forward-deployed areas but aso in 
the United States. Regardless ofthe actual size ofthe annual Defense 
‘Authorization Act, Congress ets the defense budget annual. The subsequent 
cffcts of these budge cuts are seen throughout the services respective medical 
commands that have to operate their departments with what they believe to be a 
‘minimal amount of staff to provide the maximum amount of capacity. One such 
departments the pharmacy, which is located within every MTF 


‘The DoD has also long operated on a spend allup* culture with regard to 
budgeting. This defense-spending culture must be overcome, particulaty when it 
Comes to fully instituting civil business practices, ie, Lean Six Sigma, in te DoD 
in order to truly capture cost savings. 


|As seen in Figure 1, medical cost has grown considerably since 1980 in 
‘comparison la other funded areas. The cos of medical benef to bonefcaros is 
‘growing to encompass mare than 20% of total Operations and Support monies. This 
{s. fact off inthe cilian healthcare arena as well as inthe mitary. The DD 
projected that growth in medical spending was expected to be nominal with the 
proposed increase in co-payments and usar fes; however, as Seen in the 2008 
Defense Appropriations Bi, tha effort want unsupported by Congress. Now itis 
‘more ikely that macical spending wilincrease to $63.3 bilion, or areal expenciture 
Increase of 65%. These figures directly feed back into the analysis ofthe flat 
‘Operations and Support (08S) spending forthe military. Increases in medical 
spending in O&S will account for 37% of the growth in that account by 2024. (CBO, 
2007), 





Figure 1. Growth of Medical Expenditures and Projection for the DoD 

‘The cost ofthe pharmacy is growing ata rate higher than thal ofthe total cost 
‘of military healtheare self. Asin the cvilan sector, pharmaceutical costs are 
‘growing at an alarming rate. Those costs, as seen in Figure 2, forthe miltary have 
“grown more than 200 parcent” since 2000 and wil kely continue to grow due to 
‘pharmaceutical company's RAD costs (Henning, 2008). The 200% increas 
‘encompasses a growth in pharmaceutical funding of more than 40%. 








Figure 2 Past and Projected Resources for the Military Medical System 


‘TFL essentially covers active duty from enlistment to ratrament to death, 
‘TFL also must deal with the cost of continuous operations wih supplements rom 
beneficiary co-payments. With any other governmentunded benef whether I's a 
bridge, expressway, or even a parking garage, there must be a payment on the part 
ofthe customer forthe service. This service fee—or inthe case ofthe pharmacy 
benefit, a co-payment—is augmented or even gels reduced funding based an the 
anticipated fee. However, Congress has increased the pool of benaficiaris without 
regard o propery sourcing the funding and restricted the medical department from 
Increasing co-payments to make up forthe diference. This has made and will 
continue to make a significant impact on TFL accruals as shown by the October 
2006 projection with total unbudgeted costs in Figure 2. Based on this new 
congressional policy or pastpanament ofthe DeD paliey regarding co-pay, CBO has 
changed their cost estimates fr medical spending inthe coming years. CBO now 
estimates a growth in medical spending to $68.3 bilion and areal increase of 77%. 


‘TFL Is funded by payments tom beneficiaries and put into a healthcare fund 
‘hati, n tur, charged against monies appropriated for miltary personnel pay. If 
‘annual accrual charges are taken into consideration for that account, CBO projects 
that te accrual changes fr the TFL benef will raw from $9.3 blon to $20 bin 
In the coming years (CBO, 2007). Of that growth, accrual payments for the 


‘pharmacy will account for 40%. Regardless ofthe fact that MTF care for retirees is 
‘not anew benef, MTF care for relrees over the age of 65 should be taken ino 
Consideration since prior o 2001 they fell under Medicare and Medicaid and would 
‘not have normally boen seen at MTFs 


Now that costs involving congressional logislation, TFL, reserve benefis and 
cost-sharing niiatves have been discussed manpower, facie, and dispensing 
willbe outines to demonstrate their impact on the cost of pharmacy operations. 


32:1 Manpower Costs 

‘The past and continuing tren in the miltary, and especialy in the medical 
department, has been to tiize cvlian manpower in ou of miltary. A review of the 
‘mast recent miltary and government service employee pay-charts for 2008 yields 
Interesting information. The DoD fs cutsourcng its manpower o civilians at a cost 
higher than it would already pay its mitary service members. Hit is taken into 
Consideration that troop strongths within the services are quite steady and actually 
have grown inthe years since 9/11, than these manpower costs would have to be 
Considered as sunk costs. Table 1 depicts the average yearly salary fora pharmacy 
fechnican and a pharmacist under 2008 pay-chart 
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‘Table 1 Pay Comparison for GS and Miltary Pharmacy Employees 
Atypical civilian pharmacy technician stats ata GS 4, making $25,824 a year 
and ranges up in grade while ther military counterpart ranges in rank fom E13, 
averaging less at $20,358 a year. For DoD civilian pharmacist’ with pay grades GS 
10-12, the average salary is $58,210, while the miliary pharmacists are annually 
pad $54,540. A simple comparison of salary figures suggests that cian 
‘employees cost more to DoD than miliary. However, if employee benefits are 
Included the comparison is more complicated. Miltary benefits seem to cast more to 
(000 than the civilian employee benefis. Pharmacy officers receive special pay. On 


the other hand Civian employees tend to stay in the job fora langer period which 





duces retaining cost, Many military hospital pharmacies hire pharmacists or 
‘pharmacy technicians as contractor instead of GS employees to reduce overhead, 
Estimation of rue savings va the cost befit analysis of the otal manpower cost is 
Important, yet itis the focus ofthis research 


32.2 Dispensing Costs 

‘This section will cover the three methods in which beneficiaries of the DoD 
‘pharmacios are able to obtain their medical prescriptions: through local van 
‘pharmacies, through the TRICARE Mail Order Program (TMOP), and thraugh the 
focal MTF pharmacy, 


‘All three methods have ther benefits tothe patient; however, unt the 
National Defense Authorization Act of 2008 there were diferent indvdual dug costs 
associated to all tire programs, tothe customer. and to the DoD. Before this act, 
the cost of obtaining medications though local civlan pharmacies didnot fall under 
the Federal Supply System (FSS), and items such as aspiin varod in price betwoen 
the MTF, civilian pharmacy, and TMOP. The costs that bonefciaros would see for 
uilizing local civilian pharmacies were $3 for generic drugs and $9 fr brand-name 
‘rugs for upto 8 20-day supply. The same copayments would apply tothe TMOP 
for up to a 90-day supply, No copayments applied at the MTFs. However, since 
those medications were not covered under the FSS agreement, the DoO would see 
‘significantly higher bills fo their portion ofthe benefcary visio the pharmacy due 
to the procurement costs of drugs. As of 2008, the DoD pays the same forall three 
beneficiary procurement choices. However the change does not affect copayments 
charged to the: $3 for goneric and $9 for brand-name medications fora 30-day 
‘supply at a local pharmacy, or fora 90-day supply at TMOP, and no copayments at 
the MTFs. 


Now that dispensing cost forall three beneficiary procurement choicas are 
the same forthe DoD and under the FSS agreement, there is nat much of a benefit 
for further discussion on how to save money fo the DoD, invalidating the previous 


‘work on leas-cost procurement methods stucied by Henning (2008) or example, 
‘Other studies have looked atthe savings of ime and money that can be reaped by 
the bonefciry associated wih thei procurement method: MTF, evan pharmacy 
‘and TMOP. Since the same copayment covers three ies more medications atthe 
‘TMOP than at retail pharmacies, and no copayments a the MTFs, there is much to 
‘be considered for beneficiaries with he cost of ue, ime in ine and overall 


convenience; however, this is not within the scope of our study. 


‘What is within the scope of our study however, is how to save money and 
Increase efficiency through implementing Lean Six Sigma methodology in the MTF 
pharmacy. Pharmacy business operations and methodology willbe discussed inthe 
{allowing chapter, but improvements in the cost of operations are directly impacted 
by the beneficiary's choice in medication procurement options. Refill medications 
{ake up approximately 15% ofthe MTF pharmacy’s ime. The rfils can be more 
cffectively and economically serviced by a mail-order pharmacy. The ass time the 
MTF pharmacy spends on filing refil prescriptions, the more time personnel can 
‘pend on filing inpatient and outpatient prescriptions (Kelly, 2008). Fresing up the 
time of the MTF pharmacy from doing refs could improve efficiency on the 
aforementioned prescriptions and enable possible reductions in manpower, facilites 
and the volume of medications inthe pharmacy. 


4.0 Improving Pharmacy Operations with Lean 
Six Sigma Tools 


ith the main goal of improving the performance of pharmacy operations at 
‘Travis AFB, the study started wih the application of various tols and techniques 
prescribed inthe DMAIC methodology (Define, Measure, Analyze, Improve and 
Control) of Lean Six Sigma. 


‘To better understand the nature of pharmacy operations and the challenges 
‘and opportunites encountered in applying LSS fools and techniques to improve the 
‘pharmacy operations, we selected three miltary pharmacy locations that were 
‘geographicaly close and diverse in terms of size and branch of service. Specialy, 
we selected the Army's Defense Language Institute (DL!) in Monterey, CA; Travis 
‘Ac Force Base in Field, CA; and the San Diego Naval Base in San Diego, CA, 
Alter identiying the facity locations, the necessary approvals fr undertaking these 
‘studios were obtained. Subsequently, the study team visited all three facies to 
‘observe the operations in person, conduct interviews ofthe pharmacy personnel and 


‘customers, and collect the necessary data, 


In our study, we found that although the specific issues iffored from one 
{acity tothe next, the core operational and business procasses used at al three 
{acitios were fy similar. Hence, fr the purpose of brevity, we wil ilustrate the 
application of LSS tools and techniques inthe next three sub-sections ofthis chaptor 
by describing thei use al Tavis AFB. The detals of he studies at other two 
‘acations can be found in Nuce, Rabinson & Sikora (2008). The summarized results 
cof hose stusies are presented in the fourth and fith sub-section ofthis chapter. 





4.1. Travis AFB Pharmacies: An Overview 
“The pharmacy operation at Travis AFB consists of three soparate 

‘pharmacies: the main hospital pharmacy that services Provider Order Enty (POE) 

patients (who have seen healthcare providers a the military facy), the Post 


Exchange (PX) annex pharmacy that servis script patients (wha have seen ciitan 


healthcare providers and brought manual prasritions), and the call-in efi 
‘pharmacy that services refils. The hospital maintains more than 600 line items of 
inventory and spends an average of $22 milion a month an medications. The 
_separation ofthe pharmacy operations in three locations was undertaken to improve 
the operational focus for improved efficiency and reduced patient processing tie. 
Each pharmacy is completely separate in terms ofthe pharmacy personnel and 
‘Physical stock of pharmaceuticals inventory that supplies meticines for daly 
‘operations. The hospital's Medical Logistics personnel restock each pharmacy 
individual. 


‘The main hospital pharmacy at Travis was the second largest fact included 
in our study and was chosen as a representative ofa medium-sized hospitals in the 
military. The hospital curently employs 15 military pharmacy technicians, seven 
contractor technicians, one civilian (GS) technician and one civilian (GS) pharmacist. 
“The facility processes an average of 960 drug orders per day, or about 21,100 
‘orders per month. The 24 lotal employees process an average of 40 orders per day 
‘per employee. The personnel cost ofthe pharmacy is about $62,700 per month, 
witha total of 21,100 scripts processed. Thus, the labor cost of processing each 
‘cipt, without considering other overhead costs, is $2.97 por order. (See Table 2) 
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Table 2. Travis AFB Main Pharmacy—Employee Annual Pay Table (FY08) 


‘The annex employs two military pharmacy technicians, wo contractor 
{echnicans, one GS technician and one GS pharmacist. The annex maintains more 
‘than 340 line tems of inventory. The facility processes an average of 281 drug 
‘orders per day, or 7,033 por month. Each ofthe six employees processes an 
average of 47 orders each day. The personnel cost ofthe sx employees totals, 
$21,731 per month (or $228,776/y), with 7.033 scripts processed. The labor cost of 
processing each script without considering overhead is at $3.08 per order: the unit 


{bor costs about the same asin the main pharmacy (see Table 3) 
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Table 3. Travis AFB Annex—Employee Annual Pay Tabl 





‘The refill pharmacy is designed to service only refi patients that have been 
setup in the refltele-order system. The pharmacy is colcated atthe Post 
Exchange shopping annex withthe annex pharmacy. 


‘The Travis Refit Pharmacy was not modeled as part ofthe analysis. The 
rofl pharmacy has no variation in its process since it services only rails. The refi 
facity employs six technicians and processes over 1,200 scripts a day. This 
‘averages 200 serps per technician and is the best scrpt-pracessing ratio of any 
‘area studied. The unit labor cost excluding overhead is estimated tobe $0.69(script. 
Compared tothe main pharmacy at §2.9Tieript or annex pharmacies at $3.06, the 
rofl pharmacy is highly effciont in terms ofthe labor cost (see Table 4) 
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‘Travis AFB Refill Pharmacy—Personnel Pay Chart 


4.2 Application of Selected LSS Tools 

As mentioned earlier, the MAIC mathadolagy consists of five phases— 
Define, Measure, Analyze, Improve and Control—and each ofthe phases involves 
the application of several standard tool of techniques. We describe below the 
aplication of four selacted LSS tools that were found to be particulary useful 
‘SIPOC chart, Voie of Customer (VOC), Process Flow chart. and Fishbone (Cause 
‘and Effect) diagram. 


421 sipoc 
‘The purpose ofthe SIPOC (Supplirs-Inpus-Process-Process-Outputs- 
Customers) chat is to obtain a highevel, comprehensive view ofthe erica entties 
{and elomens ofthe process understudy. The development of a SIPOC chart wil 
‘onthe boundary and the scope ofthe 
project. Equally important, it wil also help the project team identiy and focus on the 


help the project team and sponsor gre 





citical aspects ofthe process under study. 


‘The SIPOC chart forthe pharmacy operations is provided in Figure 3 below. 


“The critical suppliers of crugs fr these pharmacies are ether the pharmaceutical 


prime vendor, Cardinal Healthcare, ofan atemate source of supply-through- 
procurement withthe pharmacy’s government purchase card. Patients should also 
be sean as supplrs of each pharmacy since thay bring in the medication orders. 
‘The inputs are the orders processed inthe system and the actual pharmaceuticals 
‘and drug handled in the process. The process consists of receiving the orders, 
processing them as necessary for distribution, and, finally, delivering te filed odors 
to te patients. The outputs ae the patient receiving the filed order and the 
‘governmental expenses incurred in both the inguls and the process. Final, the 
‘eustomers include the patient andthe DoD, 
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Figure 3. SIPOC Chart 


Identifying the ertial customers and defining the problem(s) as indicated by 
the customers are typically the fist steps in the LSS process. The problem forthe 
Department of Defense, as previously discussed, isthe rising costs of healthcare 
‘and pharmaceuticals coupled withthe budget cus and the constraints that leave the 
DoD questioning how much to cut and from where. The researchers believe that 
significant savings can be gonerated through increases in efficiency and better use 
‘of manpower, thus cushioning the quality of delvered pharmacy services from the 
budget cus and cost increases. 


‘There are several facts within the scope of this study regarding the 
‘oniication of eical customers. First, the pharmacy customers who willbe 





ceiving prescriptions must be considered because as end-users, they will 
‘ultimately be affected by the changes to pharmacy operations. Our hope is that any 
proposed changes will positively impact the quality of care and service thal users of 
MTF pharmacies receive. Its important to note that patients are not the only 
‘customers of MTF pharmacies. Doctors and nurses requiring pharmaceuticals for 
‘emergent-care patients ae also indirect customers of MTF pharmacies. Personnel 
‘working within the pharmacy, Le, pharmacists, pharmacy technicians, et. ae also 
Indirect customers. While pharmacy personnel may nol use the pharmacy, they will 
‘observe the effects of LSS and may be responsible for changes to curent pharmacy 
‘operations. Commonly seen effcts of LSS such as increased efficiency, dacraased 
workioad and decreased manpower utilization wil ulimately benefit all pharmacy 
‘employaes. However, forthe purposes of ths study, these users are not primary 
bnefciares ofthe miltary healthcare system and are not considered as critical 
customers, 


42.2 Voice of Customer 





(woo) 

‘Satisfying the customer is eritica tothe success of any business process 
Hence, focusing on the customer's needs is considered as the crivng principle of 
the LSS methodology. The Voice of Customer (VOC) tal is designed to understand 
‘what the customer wants so thatthe process output and goals can be set to be 
Consistent with what the customer truly needs and cares about. The current process 
‘an then be improved accordingly 


‘As identified eatar nthe SIPOC char, the DoD is one ofthe ertical 
‘customers ofthe process. For the DoD, the goals relate tothe pharmacy 
‘operations are fay clear—reducing the cast and improving the customer 
<alsfaction. For the patents, hawever, the needs are not as clearly known. In order 
to better understand the problemi) faced by the patient, the 
task patents directly by having them complete a survey. The survey covered 


search team decided 





{questions about patent demographics, travel time to the pharmacy, watsime 
Information, and overal saistacton wth pharmacy services. 


‘Our research eam conducted a survey of patients at each pharmacy in order 
to gauge the overall efectiveness and quay of service ofthe respective pharmacy. 
\We aso attempted to measure pation salisaction and their receptiveness to 
‘changes within the current processes, which may impact paionts. Measurements 
‘such asthe convenience ofthe pharmacy location andthe reasons for ullizing one 
‘pharmacy over another may also indicate salisaction and cost impact of one 
particular pharmacy over another 


“The sample population was taken from all outpatiants ulizing each pharmacy 
‘on the days visited by he research team. Race, ethnicty and gender played no role 
In the population selection and were not recorded. Surveys were conducted face-to- 
{face atthe pharmacy locations themselves. Inpatienis and medical personnel 
uilzing pharmacy services dd not participate in the survey. The survey was 
conducted during peak hours (fom 0800 to 1200 hours) and 100% of pharmacy 
customers who entered the wating area during that ime were asked to participate, 
‘A small number (three) were incapable of participaing due to health conditions or 
handicap. Seventeen percent ofthe patients contacted chose not o participate in 
53%) ofthe pationts visiting the pharmacy 
participated inthe survey. The survey conducted a the Travis main pharmacy 


the survey wile the remaining ( 








sulled inthe participation of 38 pation, as saen below in Table 5. 


































































































‘Table 5. Travis AFB Main Pharmacy Patient Survey 


‘The second survey conducted was atthe Travis AFB annex pharmacy and 
sulled in the participation of only 15 patients, as seen below in Table 6. twas 
‘conducted from 1300 to 1500 hours, and 100% of pharmacy customers who satin 
the waiting area were asked to participate. Many chose net to paticipate due to 
‘pending appointments ora need io use aher facies onthe base. Another reason 





{or the ow numberof participants was thal the adjacent “call-in” pharmacy for refi 
hhad an almost zero wait ime since the patients came to pick up the pre-ordered 


mecicines. 
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‘Table 6. Travis AFB Annex Pharmacy Patient Survey 


In addition to the numerical data collected in the survey, we also analyzed the 
data collected in the “comments” section of 





survey. While numerous patients 
eda significant decrease in patont processing times atthe Travis AFB hospital, a 
‘elatvely large numberof participants (approximately 20%) expressed an inability to 
confidently or accurately manipulate the pharmacy's automated systems. 
Customers ofthe Travis annex pharmacy can submit refill prescripons via 
automated telephone, fx, or the Inlemet. However, a majority of customers 


surveyed were retirees and elderly and wera s 





rmingly technologically intimidated 
by these systems. The automated system is only ullized in the refill pharmacy. In 
addition, its important to note that as the percentage of retired personnel increases, 
20 does the average distance traveled to use pharmacy services increasing the 


need for reliance an the existing automated systems in the refill pharmacy. 


42.2 Process Flow Chart 
‘The purpose of a Process Flow chat (alternatively termed as Process Flow 
‘map or, simply, Process map) isto clearly show the sequence of stops crtiad out in 


the process including the inputs used and outputs generated at each slep. Wie also 
Useful fo include information related to the resource(s) used and the waiting time and 
processing time needed at each step. Proving the maxim “a picture is worth a 
‘thousand words.” a Process Flow chart isan excellent communication ool for 
descbng a process. 


[As discussed ear, the pharmacy operation al Tavis AFB consists of three 
‘separate pharmacies: the main hospital pharmacy, the Post Exchange annex 
‘pharmacy, and the callin refil pharmacy. The study found thal the processes being 
Carried out at three separate pharmacies were most similar with only minor 
vatiations concerning some details. Consequently, we present inthis paper the 
Process Flow chart of the main hospital pharmacy as a representative sample. Flow 
charts ofthe other pharmacies can be found in Nuce etal. (2008), 


‘The Process Flow chart of the main hospital pharmacy is depicted below in 
Figure 4. Ata high level, the process consists of thre stages: oder receiving, order 
filing, and delivery. The sequence of detailed steps involved inthe process is 
shown inthe Process Flow chartin Figure 4 





























































































































































































































Figure 4, Travis AFB Main Pharmacy Process Flow chart 


‘As noted in the above Process Flow chat, he pharmacy places tight 
restrictions on narcotic pharmaceutical and “high risk’ medications, presumably ue 
to the significant larger employee population. The process as tis depicted above 
provides adequate services forthe sizeof the pharmacy operation and the 
population it serves. The patent waiting in ine to get othe window has no value 
‘added tothe customer: but itis mitigated somewhat by an automated ticket 
sponser that separates active-duty in uniform patients from all other pation. 

Each patent pls & number and waits inthe wating room uni his or her umber is 
‘alod. The time rom the moment a number is pulled to the moment the pationtis 
‘allo to the receiving window ranges from 30 seconds to 1.5 minutes, depending on 
the amount of people waiting and whether the patients in uniform. Patients in 
uniform receive head-ofthe-tne rivieges. 


“The total processing ime for patients ranges from 19 minutes to 28 minutes, 
‘ith a mean of 18.5 minutes given the current operational configuration. The wait 
‘adds no value ta the customer and ths non-value added processing time could be 
potentially reduced ithe main hospital pharmacy did not take script walkin and 
‘ofl and instead referred those pation othe pharmacy that processes walk-in 
‘scripts and refils. During the researchers visit to Travis AFB, congestion inthe 
‘order filing operation was observed athe two fl stations within the pharmacy. 
\when the prescription orders are passed back in the process line from the two 
receiving windows, they are funneled to two fil stations that are located one behind 
the other. Time was wasted in determining which order to process at which station 
‘The problom was minimal when the order rate was low, but when the rate increased, 
the fist station usualy backed up. 


4.24 The Fishbone (Cause and Effect) Diagram 
‘The purpose of a Fishbone diagram (also called @ Cause and Effect diagram) 
's to uncover the rot cause(s) ofthe problems facing the customers. Identifying the 
root causes ofthe problom is particularly important and useful since eliminating root 
causes can generally lead to solving the problem. To develop the Fishbone 
lagram, one begins witha simple question: What are the major causes ofthe 
problem being analyzed? This is then followed witha similar question posed for 
‘each major cause identified ear: Whats the next lovelof cause tha has led to 
the major cause? This process of cause-and-effect analysis is repeated several 
times until the root causes ofthe problom are identified. The entire hierarchical 
analysis is finally captured and represented inthe form ofa Fishbone diagram. 


\We analyzed the two major issue faced by the DoD: excessive cost in 
‘Pharmacy operation and the need to improve customer service. Based on the Voice 
‘of Customer (VOC), we decided to use shorter order processing ime as an indicator 
of better customer service. Figure § below shows the Fishbone diagram fo the frst 
problam of excessive costs, while Figure 6 shows the Fishbone diagram forthe 
second problem of excessive customer-order processing time, 
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Figure 5. Fishbone Diagram for Excessive Costs 


‘The problem of excessive costs in pharmacy operation i studied in Figure 5 
‘The costs can be abut to drug costs, personnel costs, and a lack of inventory 
‘management. The drug costs can come from the lack of using the contracted 
‘pharmaceutical prime vendor. Not uiizing the prime vendor negates the benef of 





hhavinga contractually agreed low price on pharmaceuticals. Any purchase of drugs 
‘tom a third-party source or on the goverment creditcard wil incur higher 
procurement costs, Personnel cosis are also an issue, Mast ofthe pharmacies 
Visited utlized contract employees or GS employees whore miltary personnel could 
have been uslized. A personnel audit of each job position should be performed 
annually to justly employees. Inventory management is also a major driver of cost, 
Not performing stock rotation or uilizing fis-infrst-out (FIFO) for stocked 
‘mecications leads to expired drugs. Not having an automated inventory- 
‘management system leads o excess medications on hand. Moreover, with a prime 
‘vendor that resupples dally, there should be minimal lines stocked for dally use. 


‘The problom of excessive order processing time is analyzed in Figure 6. The 
Increased processing ime comes from the validation processing that the receiving 
technician must perform as each new script arrives. The processing incudes 
validation ofthe doctor and the doctor's narcotics license (DEA number), the order. 


‘and thal the medication isin fact stocked and on the formulary. Employee atudes 
{and legislation enforcing cost-cutting measures are other important factors. The 
atttudes of the employees toward their old habits and procestes also indicate some 
resistance lo change orto new ways of doing things. The regulations of a 
‘government bureaucracy can aso pose certain issues, and the military finance 
system does not actually eward services and departments for cuting costs. A 
dollar saved this yearis a dollar not received next year. There are aso legislative 
‘measures that raquire cost-saving procedures inthe miliary; however, the cost of 
‘pharmaceuticals continues to ise and budgets continue to dwindle, possibly 
Cffeting potential gains from cost savings. 
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Figure 6. Fishbone Diagram for Excessive Processing Time 


4.3 Process Improvement at Travis AFB Pharmacies 

In this section, we discuss the problems identified in the previous section 
Using LSS lols. Then, we analyze the problems and give suggestions for improving 
the procasses or reducing paiont processing time. These suggestions, as 


‘mentioned before, can be generalized and applicable to many miltary pharmacies. 


4:1 Travis AFB Pharmacies 
“The main pharmacy at Travis AFB is designed to service only the POE 
patients soon atthe MTF. However, as shown in Table 7, the pharmacy is nat only 
‘servicing its POE patients but also script and rfl patients. The table depicts that 
‘approximately 1% of the pationts seen are ones that should be seen at the annex 
‘pharmacy, and 5% ofthe patients should have used the rfil pharmacy. The serpt 
and refill pationts add to the overall processing time of ll patients by increasing the 
‘adatonal workload and variably inthe designed work-pcacess fow ofthe main 
‘pharmacy. The increased processing time comes from the vadation processing that 


the receiving technician must perform as each new script aries, 


“The processing includes validation ofthe doctor and the doctor's narcotics 
license (DEA number), the order, and thal the medication i in fact stocked and on 
the formulary. The process is also significantly inhibited by the patient data 
transaction system (PTDS) verification, now refll requests, and the manual input of 
all srit requests. Both the new scripts and refs are fist verified in CHS for 
patient elgibilly in order to receive services. 


‘The orders fom two receiving windows then go toa single station that 
processes new reflland script requests. They have tobe fist verified in POTS to 
‘ensure thal there was no prior dispensing within the past 90 days, after which the 
‘order must be typed info CHCS for every medication requested. The station 
process time could potentially be shortenad if an additional station were added, thus 


decreasing the overall pracoss time by increasing capacity. 


[As shown in Figure 7, the average processing time atthe main pharmacy is 
‘Signfcantly more than the pharmacy’s target of 15 minutes most af the time. The 
{otal processing time for pationts ranges from 13 minutes to 28 minutes with a mean 
(0f 195 minutes given the curent operational configuration. However, based on a 
‘Simulation study done by Nuce tal. (2008), the processing time could be potentially 
reduced by 7 minutes ithe main hospital pharmacy id not take script walkins and 





fil orders and referred patients tothe pharmacy that process refls and walkin 


scripts. Table 7 depicts more than 5% reduction in volume ithe pharmacy enforcas 


‘heir existing policy of filing rfl sexpts a the refill pharmacy. 


Nuce, Robinson, & Sikora (2008) also suggest the main pharmacy can 
potentially duce the number of personnel while maintaining the same level of 
‘customer service. However, for a mare cancreta recommendation, more data on 
‘customer arrival imas needs tobe collected fo fi to the right dstibution. The 
patont processing time is very senstve tothe variably of the patient arival pattern 


(ee istribution ofthe inter anval ines). 















































Tae a Tater z 


























‘Table 7. Travis AFB Main Pharmacy Pationt Volume Report (FY08) 














Figure 7. Travis AFB Main Pharmacy Patient Processing Times 
by Month (F¥08) 

‘A potential congestion inthe operations occurred atthe two il stations within 
the pharmacy during the research team's visit to Travis. When the prescription 
‘orders are passed hack in the process line from the twa receiving windows, they are 
funneled fo bo fil stations that are lacated one behind the other Time ie wasted in 
dotermining which station processes what order. The problem is minimal when the 
‘process flow is light, but when orders increase, the fist station gots backed up. A 
‘alatively simple redesign of the layout wil reduce such congestion. 


43.2 Annex Pharmacy 

‘The annex pharmacy is designed to service only sexpt and intial rfl patients 
seen by ivan heallcare providers. The pharmacy pradominalaly services 
retirees, primarily because iis located next tothe PX. The monthly service volume 
{s depicted in Table 8 and divided into script patients, POE patints, and refi 
patients. As seen in Table 8, the pharmacy isnot only servicing its Script patents but 
‘also POE ane ref patents. The rfl patients could have called in thei refil so their 
‘order could be serviced fom the refil pharmacy, and the POE patents could have 
‘been serviced fom the main pharmacy. The workload indicates that almost 12% of 
the patients seen are ones thal should be saen atthe main or the rfil pharmacy. 




































































Table 8. Travis AFB Annex Patient Volume Report by Month 


Figure 8 shows the monthly average processing ime is signicantly more 
than the pharmacy’ target of 20 minutes. I the main pharmacy only processes the 
POE patients and the annex pharmacy only processes the script patients, the annex 
pharmacy would receive 340 less POE pationts but 192 more script pationts per 
month. By sending rel pationts tothe refi pharmacy, the net reduction of patents 
‘would be more than 12% at the annex pharmacy. Also, reassigning two pharmacy 
{echnicians from the main pharmacy tothe annex wil benef the annex operation 
without having an adverse effect on the main pharmacy. With the reduction in patont 
{cafe and added pharmacy technician atthe annex pharmacy, the processing time 
willbe much shorter and should be within the command's goa of 20 minutes on 
average, Rell patients can be mare effectively served by the rfil pharmacy at @ 
‘much lower cost and with vtualy no waiting time for pation 





























Figure 8, Travis AFB Annex Patient Processing Times by Month (FY05) 


‘Another item for discussion in the annex pharmacy isthe basic workflow 
setup, There is large bottleneck a he order processing station forthe manual 
Input of all scripts. There fs only one technician working the station and only one 
Computer assigned for hat pracess. if another computer anda technician were 

allocated for tat process, atleast during peak operations, then the average time 
spent a that station ofS minutes cou feasibly be cu in hal 


4.3.3 Refill Pharmacy 

‘The second floor ofthe main pharmacy houses the refi order filing process 
for the refill annex pharmacy. The secand flor is accessible trom tha main 
pharmacy by an elevator. Both the main pharmacy and the sacond floor refi 
‘operation hause their own stock of medications ta process orders fr thee daly 
‘operation. The refil pharmacy starts downloading orders fram the callin system at 
(0800 hours in the morning and fishes with thi last download of orders at 1300 
ours, 


Rofl paionts must utize the caltin system to place their order raquest 
before 1300 hours the day prior to picking up their medication atthe annex. Any 
‘order calld into the system after 1300 hours will not be processed fora next-day 
pickup but wil be ready the day after. For example, a refi calle in at 1400 hours 
(on Wednesday would not be ready for pickup until Friday. However, ithad been 
placed at 1200 hours on Wednesday, it would be ready fr pickup on Thursday. 


‘The refi pharmacy has no variability nits operations and has no face-to-face 
Interaction with patients. The daly orders averaged about 1,200 prescrintions and 
‘are processed by just six personnel. Thus, the workload per technician is much 
bigher forthe ref operation at 200 orders per person compared tothe main 
pharmacy at 40 and the annex at 47. The refi pharmacy should be able handle the 
‘adional workload of 1,250 refs per month without adding aditonal resources, 
hich is currently serviced atthe main and the annex pharmacies. 


“The refill pharmacy operations lok ike a standardized manufacturing 
‘assembly line, Note that the “standardization” is one of the 6-S methadologias in 
Lean Production, as discussed in Section 2.1. Technicians can focus on ling 
prescriptions without interruption. ithe process variability created bythe random 
rival pattern of patients and interaction with patonts were emaved from the 
‘system, productivity would signifcant increase. According to the queusing theory, 
the patient processing time is heavy dependent an the variably (or the dstbuton) 
ofthe patients arrival pattem. (e.g. Kleinrock, 1975). This explains the afiiency in 
the refi pharmacy and the maiLorder program. 


4.3.4 Summary and Recommendations for the Travis AFB Pharmac 
Ifthe pharmacy chose ta enforce the use of te annex and efi pharmacies 





{or all scipt and refil patients, then the main pharmacy would enjoy a total reduction 
In patont processing ime of approximately 7 minutes. The main hospital pharmacy 
should enforce the use of the latter two facts for script and refil pation, 


‘The main pharmacy can potentially reduce the number of personnel while 
‘maintaining the same level of customer service. However, fora more concrete 


recommendation, more data on customer artval imes needs ta be collated to fit to 
the right cstibution. The patient processing time is very sensitive tothe variability 
ofthe patients arrival pattern (or cistrbution of the intr-aival times) 


For the Travis annex pharmacy, itis not feasible to reduce personnel in order 
{to maintain the curent level of services provided. By reassigning two pharmacy 
{echnicians rom the main pharmacy tothe annex pharmacy and by shifting refi 
‘orders tothe rfl pharmacy, both pharmacies would significantly improve 


productivity and reduce customer processing times, 


‘The authors survey revealed that despite the ability of patients to callin or 
tax 





I scripts beforehand, many customers either choose nolo do $0 or are 
Unable todo so because ofthe complexiy ofthe system. A technician or volunteer 
‘assigned to assist these customers directly would also serve to alloviate this 
‘aforementioned backlog, thus decreasing overall processing times. 


4.4. Defense Language Institute (DL!) Pharmacy 

‘The DLI pharmacy the smallest ofthe three that we visited, was chosen to be 
representative of al cnic pharmacies throughout the miltary due to the population 
served by this and mast other clinics. The cline pharmacy employs wo military 
‘pharmacy technicians and two cviian pharmacists (GS). The clinic maintains loss 
{han 300 line items of inventory and spends an average of $90,000 per month on 
medications. The facity processes an average of 200 drug orders per day and 
4,500 per month. The four employees process an approximate total of 50 orders por 
‘employee per day. The personnel cost ofthe four employees isa total of $14,627 
‘per month with a total of 4,500 scripts processed. This would value the cost of 
processing each script without considering drug costs or other overhead costs at 
{$825 per order. This figure is slighty higher than that ofthe Travis main or the 
‘annex pharmacies, bul there is no surprise since itis a much smaller faciity wit 
Jess automation 


‘The average wait times for patients waiting justo drop of prescription 
requests ranges from 2 minutes to 25 minutes, with a mean of 15 minutes given the 
current operational configuration. Approximately 25% ofthe pharmacy's business 
‘comes fom walk-in serpt requests from civilian healthcare providers. A bottleneck 
alte receiving station is caused by this 25% of personnel since these scripts must 
'be manually typed into the system and transcend through the entire pracess flow, 


‘causing a longer watt time than would normally occur. 


“The primary data collected from the DL were the patient process times from 
physically observing pationts atthe pharmacy, patient service volume reports 
colocte from the pharmacy forthe entire fiscal year 2008, and financial 
‘expenditures on medications. The volume report as shown in Table 9 reflects 
patent data broken down into three categories: POE, script pationts from civilian 
healthcare providers and rfl patients. The script patonts were futher broken 
down ino retirees and pediatic patients. Neither retirees nor children are seen at 
the DL clinic. The refi patents are broken down into either military patients or 
vilans. The months of August and September were forecasts based on a rend 
‘analysis of ll the prior months. Monthly totals and the average foreach type of 
patont are shown in Table 9 
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‘Table 9. The DL! Pationt Volume Report (Provided by the DLI Pharmacy) 


‘The second type of data collected atthe DL! is the patient wait times atthe 
receiving window. There is no special priory for patients waiting in ine tobe seen 
‘atthe receiving window or within the pharmacy. However, there isa diference in 
process time between scrip patients compared to POE and refi patients. POE and 
‘efi patients could normally be served atthe pharmacy receiving window in less 
than one minute while the script patients would take from 2 o 20 minutes at the 
‘same window, based on the amount of paper sits. 


“The non-value-added wait ime was not only experienced bythe script 
patients but also by the other typeof patients waling in tine due othe bottleneck 
created at the single receiving window that processes script orders. The crux ofthe 
problom was the imei ook forthe pharmacy technician to type into the system 
‘every medication script patent had and to very the prescribing physician's Drug 
Enforcement Agency prescriber number. This was a very tedious process inorder 
to get each medication require forthe script patient. The significant non-value 
‘added time could be eliminated i script patients could can ther prescription 
requests in the aftemoon the day prior to coming int pick up their medications. 
‘The ation of call-in capability wil substantially reduce pations' waiting ies, 


[At the time of our vist othe DLI pharmacy, the addition ofthe third paiont 
service window was considered to reduce pation processing time. The addtional 
‘window would come inthe form of a second receiving window or second dispensing 
window. Based onthe information colaced athe facity, withthe numberof 
pationts seen dally and the processing times for all processes within the pharmacy, 
there would be no added benef othe pation to add third window, Le, there 
‘would be no reduction in patent processing ime as a result. ue tothe size ofthe 
{acity and the number of employees working atthe faci, i was not possible to 
recommend any personnel reductions or increases. 


We di identity one potential area of improvement within the DLI pharmacy 
that may decrease patont processing times within the system. This was a longer 


processing tie for paionts seen by civilian doctors. The civilan scripts took a 


‘significantly longer ime to process and caused a subsequent bottleneck nthe 
wating ne for al patients. A call-in procedure should be adopted by the pharmacy 
{or al sit patients that will ensure that pation data is entered ito the computer 
system priorto thei artval, This would eiminate some of the variably in 
processing times forthe DL pharmacy, affording al patients an identical processing 
‘system with no addtional steps or processes. This procedural change would yield a 
{otal average processing time reduction of 9 minutes for script patients and 3 
‘minutes fo all patients. Aditionaly, we suggest he refl patients be serviced by the 
‘mail-order pharmacy (¢.g., TMOP), which can serve them more economically and 
Cffcienty. In the mean time, while the DLI implements the cain system, priority 
{queueing on POE patients similar to express checkout queues commonly seen at 
‘many grocery stores (.., higher priory fr customers with smaller expected 
processing times) should be implemented. 


4.5 Balboa Naval Medical Center San Diego Pharmacy 

Naval Medical Center San Diago (Balboa) has two pharmacies: the main 
hospital pharmacy and the refill pharmacy thats outsourced lo the Velerans Affairs 
(VA) consolidated mail outpatient pharmacy (CMOP). There are 11 supporting 
branch clinics inthe San Diego Naval Base area, but they are not included in our 
study 





541 Balboa Main Pharmacy 
‘The main pharmacy is designed to serve as a pharmacy fora large matical 
center and to service POE and script patients only. The pharmacy maintains more 
‘than 2,500 line items of inventory and spends an average of $2.1 milion per month 
‘on macications. The faity processes an average of 1,600 drug orders er day, oF 
‘approximately 40,000 per month. The pharmacy employs more than 24 personnel 
1 de direct day-to-day outpatient operations. Balboa Madical Canter Pharmacy was 
‘not as forthcoming with ther personnel as the other facilites about the amount of 
contractors versus GS employees and miltary that work within the pharmacy. Thus, 


we were unable fo conduct the unit labor cost computation for a comparison purpose 
with other facies, 


Both POE and script patents enter the system by pling an electronic 
‘umber and then waiting tobe called to ane of eight registration windows. The 
registration windows porform three functions: registration, receiving scripts, and 
lispensing medications. Patent in uniform receive no special privileges, and the 





cistration process can last between thee fo ive minutes, depending on the pationt 
{ype and the number of prescriptions in ther order. The registration processing 
times were provided by the deputy pharmacist during the team's visto the Balboa 
pharmacy. 


‘When a patient enters the system, a waiting time is given tothe type of 
patient in a queue management software platform, called Clow, staring from the 
time ofthe pulled ticket. While the patont waits inthe walting room, the registration 
dork prints the drug order and labels o a printer next to the drug-pll station. There 
‘are wo technicians working athe station that continuously il patient orders. The 
prescription orders are pulled for tree variates of drugs: narcotics from the vaui 
rugs fom the shel and automatically dispensed drugs from the Pharmacy 2000 
‘dispensing cabinet. Depending on the type of drug needed forthe order and the 
‘number of drugs in an order, the fil ie can last between 1 to S minutes. 


‘Once the pharmacy technician as fished filing the order Ris passed tothe 
pharmacist station. There, a pharmacists in charge of varying every order to 
‘ensure that thas baen filed correctly. The time associated with this qualty contol 
process can vary depending on the number of drugs being dispensed, whether a 
narcotic i involved, and whather the medication is a pediatric drug. This process 
‘normally takes between 1 to 3 minutos. 


‘Once the pharmacists finished with validating the order, ts passed tothe 
registration clerk for issuance. The clerk calls up the patient by their ticket umber 
and closes out the patient processing time in O-fow. 


“The depiction in Figure 9 demonstrates patent processing ime with Q-ow. 
“The stalad goal of the Balboa pharmacy was to have a reduced total processing 
time and have that ime ator below 20 minutes. There was also an overall increase 
to total patient processing time around January 2008 when the Q-ow systam was 
Implemented, The Q-low system thats used during the patient registration process 
‘appears to have added an average of si minutes tothe overall patient processing 
time. The ether two pharmacies inthe study do not tiie this system for queueing 
‘and tacking patents. The bonofis of using tis system ae the abilty to track each 
‘ype of patient and their category's processing time and to know exactly how many 
patints ae recelving scripts: however, the downside is thatthe patients must wait 
‘an average of six addtional minutes for their medication while thir information is 
Inpuited into the Q-low. The other two pharmacies could only show total script 
volume by patient type and were tracking patient processing times offine to prevent 
artificial wait time being added tothe patients’ wait for their medication. 

















Figure 9. Balboa—Patient Processing Times by Month 


During our vst, we observed a potential battlaneck in the operation, which 
‘occured athe fil station within the pharmacy. When the prescription arders were 
passed back trom the registration window, they fed rom upto eight registration 


windows into one fil process-ine, consisting of two fl stations. Also, there was 2 
potential fora large backiog of orders into @ single printer and only two workers filing 
prescriptions from eight registrations windows. This was not a problem when patient 
‘low was light, but when orders increased, the fil lation could become inundated, 
‘The ation of fil station, a pharmacist’ station, and two or three printers would 
significantly eliminate the bottleneck and reduce patients’ waling time, 





2 Consolidated Mail Outpatient Pharmacy (CMOP) for Reflls 

No refill patients are physically seen atthe registration window ofthe main 
‘pharmacy. Al ell operations are outsourced tothe Veterans Afairs (VA) 
consolidated mail outpatient pharmacy (MOP) mai-order ref fcity. The CMOP 
program processes an average of 50,000 line-item requests for medications a 
‘month, servicing approximately 20.000 patents. CMOP handles 80% of al afils to 
‘be mailed, andthe hospital mais Si of refs that cannot be serviced by CMOP due 
to the type of medication. The remaining 15% of rails are handled at other military 
‘pharmacy locations throughout the San Diego area. The Balboa pharmacy i 
charged a fat rate processing foe of $2.85 per rfl otal of $1.71 milion per year 
‘based on £0,000 refi orders per month plus the cost of medications 


It isnot the purpose ofthis study to evaluate the performance of CMOP but 
separating refill patients from the main pharmacy s the right approach. By doing 
this the main pharmacy can concentrate on its primary function of supporting the 
‘hospital mission and improving customer service while refi customers do not need 
to waste their ime waiting inne. Refilscan be more economically serviced by a 


‘ofi-only pharmacy, as discussed inthe previous section. 


However, the Balboa pharmacy has not reduced any personnel since moving 
fils o CMOP and has actually hired more personne! since implementing CMOP in 





2002. The Balboa hospital should ideally have conducted a cost analysis and 
personnel utlization study to property determine the optimum manning-needs ofthe 
pharmacy after the change in operations. The fact that CMOP handles 
‘approximately 2,000 scripts a day while the hospital handles 1,600 serpts a day 


‘means that the hospital reduced its workload by at least haf with no subsequent 
suction in labor. 





5.0 Inventory Management Issues 


Inventory management appears to bean important issue for the Travis 
‘pharmacies. During our vist tothe Travis AFB pharmacies, we noted tat thay did 
‘ot use any inventory management tools or economic order quantiy policies. The 
‘matical logistics personnel at the hospital ae in charge ofall resupply of 
‘Pharmaceutical lines within all pharmacy areas. They perform a daily scan of 
‘Pharmaceutical line-item locations by barcode and visually determine how many to 
reorder based on the available space for more items at that specie location. This 
process is repeated for ll locations on a daly basis. Once all scans are completed 
for the day, the scanner is cradled at the medical logistics ordering computer and al 
the reorders are downloaded and processed for that day withthe prime vendor. The 
ordering was not performad basad onthe days of supply or economic order quantity 
but on prior ulization and forecasted use. Their ordering was based on need and 
the dally scanning procedure. Neither Travis pharmacy personnel nor the medical 
logistics personnel wore aware of exactly how many line items were stacked inthe 
Pharmacy. When asked who performed the inventory management ofthe 
‘Pharmaceutical lines stocked within the main pharmacy, pharmacy personnel said i 
‘was the logistics personnel and logistics personnal said it was the pharmacy 
personnel who performed that operation. This again doesnot clearly demonstrate 
that tere is any inventory management within the main pharmacy. Te perception 
is that each believes the other is performing that mission, which contributes toa 


trond for increasing prime vendor and credit card expenditures. 


Inventory management i an essential key to keaping costs down in the 
pharmacy. The stack rotation of medication must occur at each inventory item 
location to ensure the fst-infs-out (FIFO) concepts applied and to avoid 
‘expiration of potency and dated medications. The pharmaceutical xpencitures from 
the prime vendor and on the government credit card could further indicate that 
proper inventory management isnot being used atthe Travis pharmacy. However, 

‘2 much larger determinate ofthe problem is the pharmaceutical relurs that are 


rected back othe erat card, Below are the prime vendor and credit card 
‘expenditures fr fiscal year 2008 tha include the pharmaceutical returns for eedtin 
‘Table 10. Thore was more than $1 millon dollars worh of pharmaceuticals returned 
{for money during the fiscal year. Any one ofthe leading pharmaceutical return 
companies wil take expired or about-o-be expired pharmaceuticals fora fraction of 
the cost for which they were originally procured, there were a generous rate of 25, 
cents per dotiar given fr all Travis retums tothe return company, then thera would 
hhave been over $4.2 milion of pharmaceuticals tumed in annually. The 
‘pharmaceutical returns show the need for good inventory management and a 
‘significant savings tothe pharmacy of at east the $4.2 milion woth (potentially 
much more) of tumed:in pharmaceuticals every year. This is more than 16% of the 
‘annual expenditure to purchase drugs. Although we were unable to obtain the 
‘pharmaceutical return amount data from the DL or Balboa pharmacies, they may 
{ace the same problem, 
































Table 10. Travis AFB Pharmacy—Total Expenditures for FY2008 


‘Since the prime vendor makes a dally delivery, the pharmacy does not need 
{keep high inventory. During the research team's visit the pharmacy, we 
‘observed thatthe newly arrived toms wore stacked on top ofthe curent inventory, 
creating a very undasirabe lastn-frst-out(LIFO) system. Ideally, the information 
‘system should be able to keep track of he shes of each drug so thatthe 
Inventory could be rotated before the expiration date. The slock rotation can be 


done within the base hospital pharmacies (main, annex and refill pharmacies) as 
‘wall as trough the prime vendor. This should be part f the contact with the prime 
vendor. The prime vendor will replace the tems after a certain period of ime but 
tong before the expiration date. The prime vendor, on the other hand, can find 
demand forthe drugs with other customers using its vast distribution network. The 
Improvement can be immediately realized ifthe inventory clerk strilly enforces fst- 
In-frst-cut (FIFO) inventory policy. In fact, this canbe done with practicaly no cost 
‘and with minimal training ofthe pharmacy clerks. 


‘We also collected and reviewed the DLs nancial expenditures on 
‘mecications for the entire fiscal year. The expenditures are broken down inta two 
categories: credit card purchases and prime vendor purchases. The Defense 
Logistics Agency (DLA) negotiates the prime vendor contract forthe entire western 
rogion ofthe United States and is a join-services contract for all healthcare facilites 
within the gion. The negotiated price is based ona joint pharmacy formulary of 
‘mesications anda federal supply calalog of pricing for each type of medication. The 
contrac isthe best price the DoD can secure forts pharmacies 1 avoid facies in 
certain geographical areas from paying higher prices. The contract also reduces the 
eed to cary excessive amounis of inventory because it mandates a 95% minimum 
fi rate on all raquests as well as next day delivery ofall orders. However, having 
the contact in lace does nat mean that there is no need forthe pharmacy to 


practice good inventory management 


‘The biggest indication ofa potential inventory problem isthe use of the 
‘government creditcard to procure drugs, asi the case in Travis AFB pharmacies, 
‘The use ofthe government eed card is reserved fr one-time procurements and for 
‘emergency need items. The use ofthe card, especially through the later half ofthe 
year, demonstrates an issue with ordering supplis rom the prime vendor. Again 
the use of @ prime vendor does nat negate the need for inventory management, but 
‘does help to defray the cost of pharmaceuticals. This is why most pharmaceutical 
‘government creditcard purchases should only be conducted on an emergency basis 
‘since purchasing pharmaceuticals wit the credit card doos not have the benef of 


‘reducod-cost Ike purchasing through the prime vendor. As shown in Tables 10 and 
11, both Travis and the DL! have a similar purchasing problem with the government 
creditcard. Travis charged 4.5% of ts total annual expenditures tothe government 
‘edit card and the DLI charged 3.1%. We were unable to aban the government 
rect card expenditure information for he Balboa pharmacy. 


Balboa, Travis, and the DL ll uslize the same prime vendor for 
‘pharmaceutical resupply. The vendor provides next-day delivery to the pharmacy. 
‘They order using OMLSS; however, the main isu with DMILSS ists ability to 
‘manage inventory and establish an economic order quantiy for reordering through 
the prime vendor. DMILSS wil rack historical orders placed fora particular dru, but 
‘rug are not dispensed in the unit of esue in which they are purchased. Thus, al 
{three faites altempt to manage inventory ofsine through some “paper and penci” 
process. Thay should implement an automated invantory-management system and 
‘rely enforce FIFO when replenishing inventory. We also suggest that all three 
pharmacies, Balboa, Travis, and the DLI, implement an automated inventory- 
‘management system and callaborate wth the prime vendor on stock rotation to 
minimize ceturn amounts due to shelt.ie expiration. 



































Table 11. The DLi's Total Pharmaceutical Expenditures for FY2008 
rime Vendor (PV) and Credit Gard Purchase (CC) 
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6.0. Conclusions and Recommendations 


6.1. Summary 

‘The escalating costs of healthcare are a fact of life forthe US. The total cost 
‘ofthe military also continues to rise withthe biggest percentage of his growth 
camming from ts healthcare system. The military must intenalyatlempt to lower 
costs before the consequences f inaction are amplified through congressional 
oversight. Congress has already added tothe military's overall healthcare costs 
withthe TRICARE for Life program and extended reservist eligibility for TRICARE. 
‘The Congressional Budget Office (CBO) has forecasted growth of 3%, and a 
‘subsequent deficit to the system is estimated a a cost of approximately $38.4 bilion 
(C80, 2008). 


‘Since 2001, pharmacies have seen signifcant increases in customers and, 
subsequently, costs. Congress has mandated using cvlian business organizations 
{as benchmarks to improve efficioncy inthe hopes of saving money within the 
rilitary. One possible tool to assist in lowering some ofthe overall heathcare costs 
's the implementation of Lean Six Sigma methodology within all pharmacies in our 
Medical Treatment Facilites. This implementation would yield quantifiable benefits 


In ofcioncy, manpower, and pharmaceutical cost savings. 


‘We visite three pharmacy faites for his research: the Defense Language 
Institute medical cnic pharmacy, the Travis Air Force Base Hospital, and the Balboa 
Naval Medical Center San Diego. 


6.2. Conclusions 


4. The DLI pharmacy operation was analyzed to determine the possibilty 
‘of reducing patient processing ime by adding receiving andlor 
Clispensing windows. We determined that adding ane window in 
tispensing or recaving had no effect on patient processing tie. 
However, instituting a call-ahead system fr rfl scripts wil potentially 
reduce the processing time by 5 minutes. The new cal-ahead process 
‘wl alleviate the bottleneck atthe receiving window. 





‘The two pharmacies we studied at Travis AFB were the hospital main 
pharmacy and the PX annex pharmacy. We analyzed both fo reduce 
patient processing time and possibly save money in manpower. By 
‘enforcing the practice of serving only POE patients at the main 
‘pharmacy and seript patients al the annex pharmacy and by sending 

fil pationts to the ral pharmacy the Travis pharmacies would see 
‘an overall reduced processing ime. 


‘The patont processing ime atthe Travis AFB annex pharmacy was 
signficant issue. The average foal processing time was in excess of 
445 minutes, partly due a bottleneck atone computor termina forthe 
input of now patient scripts. Also, the pharmacy seems to experience 
2 lack of personnel working inthe pharmacy. Our model showed @ 
Significant reduction in processing ime forthe patients with an 
inerease of to personnel and an increase in one compute terminal 
for input of new patent scrips. These two technicians could be 
reassigned tothe main pharmacy. Thus, with no cost othe DoD, the 
‘annex pharmacy should be able ta improve its customer service. 


Inventory management isa major problem area with significant 
‘opportunity for improvement. New\-arived pharmaceutical items are 
Stacked on top ofthe current inventory, which increases the amount of 
‘sholife expired medications. Travie AFB pharmacy receives aver St 
rillon a year in pharmaceutical tums for expred medications. This 
|S. signifcant amount of money since reimbursement is usually just a 
{faction ofthe original cot ofthe medieaton. This highlights that 
‘macicaions are simply shelved without regard to shel-lfe ofthe drug 
(ran effort to rotela stock By implementing a beter ivartony- 
‘management system and by avoiding shelf-life expired drugs, the DoD 
‘can potently save millons of daliare a year from one madium-size 
‘pharmacy alone. The improvement can be immediately realized if the 
Inventory clerk strtly enforces a fistin-frst-out (FIFO) inventory 
policy Infact, this can be done with practically no cost and with 
‘minimal training ofthe pharmacy clers. The savings will be 
‘Significant ifthe DoD implements a better inventory-management 
‘system in alts pharmacies. 


‘The Balboa pharmacy i the only facility that does not service refi 
prescriptions, which it outsources fo CMOP ata fat service-cost of 
$82.85 per prescription, in addition tothe cost of the medication. This is 
2 sigaficant amount when itis considered that CMOP handles well 
‘over 50,000 refils]a month. The separation of ref orders ftom the 
‘main pharmacy isthe right approach. However, the Balboa pharmacy 
‘should conduct a manpower analysis study forthe postinsttution of 
the CMOP program. The fact has retained all personnel employed 
ror to the implementation of the CMOP program, 


6.3. Recommendations 


1 


\What remained a constant with athe facies we visited was alack of 
‘Pharmaceutical inventory management. The primary ordering 
‘mechanism for each ofthe facies was Defensa Medical Logistics 
‘Standard Support (DMLSS). _DMLSS orders from the regional 
[Pharmaceutical prime vendar by prime vendor number and a standard 
Unit ofssue that wil always arive in the biggest unto eeu, Le, one 
2s@ or one box of something. Often, the need fora particular item Is 
‘much less than the biggest unit of issue. DMLSS as a stand-alone unit 
{do0s not have the capability to manage inventory down a the smallest 
Unit ofissue,i., one bole of aspirin. This shortcoming highlights the 
‘Reed for betior dutomaton to perorm true inventory management in 
the DoD pharmacies as a hola. Since the Lean doctrine has pushed 
forthe elimination of warehouses and since tere le a contractual 
requirement for next-day deliveries from the prime vender, itis much 
‘more efcut Io order what is needed for day-to-day use. Thus, all the 
facities are maintaining stocks that far excoed their ned between 
shipments fom thei peme vendor. Travis and Balboa are making an 
feffor to keep on-hand stocks to a minimum by using hand-held 
‘Scanners for daly inventors and manual sock record to rack order 
Fistory by ine lem. However, both efforts were faling short of uly 
‘maintaining @ good inventory management of al thei ines of stock 


‘Travis operates two separate stock areas (the main and the refi stock 
areas) inthe same building o provide pharmaceuticals tothe main 
‘Pharmacy operation and the efll annex facity. The stock 
‘consoldation should be considered to achieve inventory cost savings 
‘Stock consolidation, or inventory pooling, wil reduce the safety stock 
level, but there could be extra transportation or capital investment cost 
‘Thus, a careful trade-off study should be conducted 





‘The biggest obstacle in retaining process improvements inthe military 
's the constant umover due fo reassignment. One way to ensure 
‘change iso develop a document inthe form of a standard operations 
procedure manual, or SOP. The SOP would then be maintained, 
Updated and considered tobe alving document. Every hospital 
‘requires that each employee attend annual Waining during his or hor 
bith month. Pharmacy SOP training shouldbe incorporated into that 
traning as wall as requring the training forall now personnel. The 
Insttuton ofthe pharmacys procedures wil help cement them forthe 
Jong-term. Since the turover of military essentially cycles ata rate of 
‘very three years, the key to long-term entrenchment or continuity is 
{trough the civiian workers of each pharmacy. Every employee must 
‘ead, know and understand the entire SOP to ensure the best 
Implementation of the key processes. Training in the facies should 


be ongoing as wel, and standard procedures should be the contal 
component af tha raining, 


‘Almost every miltary organization has the tendency fo building a 
‘bureaucracy or empire around one's command stucture. To combat 
this tendency in fture leaders and ensure continued personnel 
‘savings, he manpower section ofthe hospital should ais routinely 
perform a job-position audit of al the positions wihin each pharmacy 
‘his process would cement the propesedinew manning configurations 
cof each facility and ofcially document what personnel ar required to 
‘operate each faclty 


‘The Travis main pharmacy incorporates an excellent personnel 
rotation process throughout the day. Every hour all personnel rotate 
{tom one station to another to prevent work monotony and ensure that 
all personne ae trained on al processes throughout the operation 
‘This rotation keeps every employee engaged inal facets ofthe 
‘operation and thoroughly tains new personnel as well, Similar efforts 
‘shouldbe followed a all pharmacies 


‘The efforts toward continuous improvement should be stressed 
throughout each pharmacy to inlude employee buy-in. Efforts ike 
those implemented at the Travis main pharmacy exempliy continuous 
Improvements and employee involvement. Tracking patent 
processing tes for avery patient processed and publishing the results 
's an excallont way to track otal processing times and demonstrate to 
the public the pharmacy's concern with keeping the pation’ main 
problom, processing times, o a minimum. 





6.4 Suggestions for Further Study 
Improving healthcare operations is simply too large and too important ofa 


topic to ignore and is worthy of numerous studies. The currant study which 


addressed pharmacy operations a three sites, has simply scratched the surface of 


this ive. However, a number of issues identified during our research warrant 


further study. 


1 


‘The DoD as wel as civilan and government organizations have been 
moving toward increasingly aulomated ways of doing business. The 
Use of DMLSS seems to be a step inthe right direction; however, this 
System woeful fais short in the area of inventory management MTF 
‘Dharmacias, in general, have no standard maans of tracking historical 
Sata in order to more accurately forecast usage and spending. In 
‘dition, each ofthe thee pharmacies visited bythe research team 


Lllizos diferent dispensing procedures, software andlor equipment. 
‘Though thee is much to be said forthe ference inthe size or service 
‘of each, there was litle difference between their procedures 


In addtion, there isan opporturity for load-eveling across facies, or 
polenta inventory pooling in order o eliminate waste, inthe way of 
[Pharmaceutical tums ae well as decreasing the rek of stock-outs of 
‘ecassary medications The authors cantend thal the potential for 8 
omman, inter-operable pharmacy system should be studied in order 
{estimate any added benefits of such a system. Much le the 
potential benefits ofthe DoD and commercial use of Total Asset 
\Visiilty (TAV) there may be similar opportunites for cost savings 
within pharmacy operations as well as he added benefits of standard 
procedures across the DoD. 


‘Though tis atest program, Balboa's use of mal dlvary of 
pharmaceuticals using CMOP appears to contrbute significantly not 
‘nly fo greater convenience to the customer but als fo cost savings. 
While similar programs exist elsewhere, not much has been 
documented. One possible reason for his isthe manner in which 
funding for pharmacies and medial treatment facies is allocated. 
Pharmacy staff may fear losing customers to these services and 
‘eventually losing the funding (and personnel) associated with loss 
‘harmacy usage. Thera may be considerable benef to measuring 
‘and analyzing Balboa's perceived successes in cost savings and 
fenoreng home delvery programs tothe DoD pharmacies asa whole. 
More comprehensive research should be done to study the benefits of 
‘a mail-order system fr rfl orders. 


Manpower issues also deserve closer examination since diferent 
pharmacies and hospitals seem lo have diferent compositions of 
femployaes on thir respective staf. As previously mentioned, we note 
{hat some phamacies cary a larger composition of contracted 
‘employees than General Scale (GS) employees ata significantly 
higher cost. In addon, the GS employees carry sl higher costs to 
these facies relative to their active-duty counterparts. Determining 
the ideal employee composition in terms of contracted employees, GS 
‘employees, and active-duty personnel isa complex issue with many 
Considerations. For example, the cost implications considerations are 
‘8: mentioned above, In addon, ne should also take into account the 
‘expanse and experience ofthese diferent employee typos. Finally, 
the factors such asthe routine 2-3 year rotation of active-duty 
personnel, the need for additonal raining, ec, must also be taken into 
‘ecount 


It should be kept in mind that no process improvernent can be 
‘achieved overnight. While the Naval Postgraduate Sehoal research 


{eam is wing to help the DoD improve the pharmacy operations and 

duce healthcare cos! by providing technical consultaton and training, 
the actual mplemenation of continuous process improvement cannot 
really be done without employee buy-in. The DeD must provide iis 
‘employees with suitable training along with an incentive system so that 
{hey can voluntary partiipate nthe continuous process-mprovernent 
‘efforts. As with any organization. suppor from leadership and open 
‘communication i essential o process improvement. 
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